andfromthefactthatthis operation has been shown to be associated with an acceptable mortality (Danielson, Gau, and Davis, I97I; Effler, Favaloro, and Groves, 197I) and that impressive relief of angina pectoris was often described after operation (Mitchel et al., I970; Effler et al., 197I) .
The natural history of angina pectoris has been identified (Block et al., I952; Kannel and Feinleib, I972) , and the mortality has been correlated with the number of coronary arteries showing significant lesions on cineangiography (Moberg, Webster, and Sones, 1972) , and with the electrocardiographic abnormalities at rest (Block et al., I952) and after exercise (Robb and Marks, I967; Blomquist, 197I) . Despite this there have been no reports describing the clinical course of patients with disabling or increasing angina who are currently thought to be candidates for aortocoronary saphenous vein bypass surgery if these selected patients were treated conservatively with adequate medical therapy. Such reports would be expected to help in the evaluation of the merits of operation until an In this paper we report on the follow-up of 30 patients suffering from angina pectoris who were treated medically, but who would have been candidates for saphenous vein bypass operation according to our indications.
Subjects and methods
This study comprises 28 men and 2 women treated in the University of Iowa and the Veterans Administration Hospitals. Their ages ranged from 36 to 69 years. These patients were followed for a period of i to 5 years (average 27 months) and were chosen from I92 patients who had undergone selective coronary cineangiography between I967 and I97I for suspected coronary artery disease. They fulfilled our present criteria for saphenous aortocoronary bypass procedure, i.e. (I) frequent attacks or a recent increase in the severity of angina pectoris; (2) with at least 75 per cent narrowing of one or more coronary arteries; (3) with good or fair distal runoff (vessel diameter of at least 2 mm distal to the obstruction); (4) with adequate myocardial function, i.e.
ejection fraction more than 30 per cent, arteriovenous oxygen difference of less than 6 volumes per cent, and left ventricular end-diastolic pressure less than 20 mm Hg. We excluded from this analysis patients with diffuse coronary artery disease and those with associated valvular disease or large myocardial aneurysms; as in these latter patients, the prognosis is influenced by the associated disease. All 30 patients were treated conservatively since aortocoronary bypass operation was not then performed at the University of Iowa Hospitals. The medical treatment included control of the risk factors for coronary disease, and, in the majority of cases, with a combination of propranolol I6o-240 mg daily and sorbide nitrate 5 mg sublingually 4 to 6 times daily. These 30 patients were fully investigated, including electrocardiograms at rest and after Master's exercise test, right and left cardiac catheterization, and coronary cineangiography using the standard techniques.
Left ventricular volumes and ejection fraction were calculated using the method described by Dodge, Hay, and Sandler (I962 Table i shows the findings and follow-up data of the 6 patients included in this group. Only one patient deteriorated over a period of I3 months in spite of adequate control of her hypertension, diabetes, and hyperlipidaemia. Of the 5 patients who improved, 2 patients developed myocardial infarction shortly after the initial study; subsequently they became free of pain. A third patient had recurrent ischaemic pain with ischaemic T wave inversion over the anterior myocardial surface; he suffered a prolonged attack of pain not associated with enzyme increases after which he became free from angina pectoris and at present has a normal electrocardiogram and normal response to submaximal exercise test. Two others had normal electrocardiograms at rest and with double Master's exercise tests. The electrocardiograms remained normal and the patients showed clinical improvement. Table 2 shows the findings and follow-up of the I2 patients included in this group. One patient died 43 months after the study; after an initial reported improvement the anginal pains increased in frequency and severity with subsequent inferior infarction, after which anginal pains persisted and the patient was found dead in bed. Another patient did not improve and sustained a myocardial infarction after I8 months and is presently under treatment for heart failure.
Results

Patients with single-vessel disease
Patients with two-vessel disease
Of the 6 patients who improved on medical treatment, 2 became free from pain with negative exercise test. Fig. 2 shows the relation of the electrocardiographic findings to the clinical course in this group of patients. It is shown that of the 6 patients who improved, 4 had normal electrocardiograms at rest and after Master's exercise test, and a fifth died suddenly after 52 months without premonitory symptoms. The 4 patients who showed deterioration in their symptoms claimed an initial symptomatic improvement on adequate medical therapy. These 4 patients were later operated upon after restudy coronary cineangiography which indicated no significant change from previous angiograms. Operation was performed 39, 2I, I5, and I4 months after the initial study. No patient in this group with three-vessel disease exhibited convincing evidence of improvement at the follow-up study. All the patients included in this group had electrocardiographic abnormalities at rest or after exercise. Discussion One of the major difficulties encountered in assessing the efficacy of therapy for angina pectoris is the quantitation of improvement. The decrease in frequency of pain attacks and/or in the need for nitroglycerin tablets has generally been taken to indicate of improvement. Using these indicators alone, sham operations (Dimond, Kittle, and Crockett, I960), unsuccessful operations ( Cobb et al., I959; Dart et al., I970; Balcon et al., I970) , and many forms of inappropriate medical therapy have been followed by favourable symptomatic relief. Therefore, we did not consider these as indications of improvement unless they were associated with an increase in the effort tolerance as obtained by careful analysis of the history and by observing the patients on graded treadmill exercise. It is notable that some of our patients who are reported as 'not improved' claim that they have been feeling significantly better.
The prognosis of patients with angina pectoris seems to follow the number of vessels affected. Thus, our patients with three-vessel disease had a significantly higher mortality (P <005 at two years' follow-up) than the rest of the patients, and the majority either died or deteriorated, while none showed sustained improvement over the follow-up period. These data conform with other studies indicating more than a threefold increase in the mortality figures in patients with three-vessel disease if compared to those with single-vessel disease (Moberg et al., I972) . In that study, the mortality figure for those with coronary disease limited to one vessel was nearly 3 per cent per year, which is not different from previously reported death rates among a control group of individuals not suffering from clinical coronary disease (Block et al., I952).
Three patients with single-vessel disease presented initially with an acute onset angina that increased steadily over days or weeks and was followed by myocardial infarction in two of them and a more prolonged ischaemic attack without electrocardiographic or laboratory evidence of infarction in the third. Subsequently, all three patients became free from pain or other symptoms. Such a course conforms with the known clinical observation that angina pectoris is frequently ameliorated after myocardial infarction (Friedberg, I966) , and in view of the high incidence (almost 30%) of myocardial infarction during aortocoronary saphenous vein bypass surgery in some series (Keelan et al., I97I) , it is possible that such a mechanism might be at least partly responsible for the reported postoperative symptomatic relief.
The electrocardiographic findings were significantly (P <o o5) helpful in predicting the subsequent course in patients with two-vessel disease. Among these patients, those who died, deteriorated, or failed to improve -with the exception of onehad abnormal electrocardiograms either at rest or following Master's exercise test, while 5 of the 6 patients who improved had normal resting and postexercise electrocardiograms at follow-up. These observations are in accordance with previous studies that indicate a less favourable course for patients with angina pectoris and abnormal resting electrocardiograms (Block et al., I952) or positive exercise tests (Robb and Marks, I967) . Presently, some centres advocate bypass surgery for occluded coronary arteries regardless of the diameter of the vessel distal to the obstruction as seen in the cineangiograms (Glassman et al., I971) and others might accept patients with poor myocardial function (Johnson and Lepley, I970) . In this study we did not include such cases because there is still controversy regarding the acceptability of these patients for operation. We thus attempted to present a selected group of patients that might be acceptable to most conservative centres. This study suggests, however, that many such patients, who are currently recruited for aortocoronary saphenous vein bypass operation, have a favourable course at least for a few years, irrespective of operation. In this favourable group, the merits of saphenous vein bypass operation have to be re-examined especially because the data available so far indicate that grafts might undergo occlusive changes not long after operation (Johnson et al., 1970; Grondin et al., 1971; Vlodaver and Edwards, I97I) , and that the myocardial function may or may not improve and might even deteriorate after operation (Johnson and O'Rourke, 197I; Keelan et al., 1971; Arbogast, Solignac, and Bourassa, I972) .
It is in the group of patients with the less favourable prognosis, despite full medical treatment, that the efficacy of operation has to be evaluated. Unfortunately, there is obvious discrepancy in the surgical results in this group of patients as reported in different series so that the immediate operative mortality figures vary from I to 47 per cent (Danielson et al., I971; Mitchel et al., 1970; Johnson and Lepley, I970) , depending in part on the criteria for selection. The late postoperative results are even more difficult to define, and sufficient data might not be available for many years. In two recent reports, in which the patients were followed for a period of I to 30 months (Morris et al., 1972; Reul et al., 1972) , impressive symptomatic improvement was reported in the majority of cases, even in those with multiple vessel disease. Inthat study, however, alesion causing only 50 per cent narrowing of a coronary artery was considered significant and there is no definition of what parameters were taken to indicate improvement. In addition, the later follow-up results are not particularly discussed in terms of the number of the diseased vessels. Nevertheless, patients who reportedly did not improve usually had three-vessel disease, and a late incidence of myocardial infarction in i i per cent of the operated group is noteworthy. 
